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INSULATION COMPOSITION 

BACKGROUND OF THE INVENTION 

Insulating and building materials which contain ex 
panded polystyrene beads or granules bonded together 
by means of a polymeric binder are known. It has been 
observed, however, that conventional insulating materi 
als of this type suffer one or more disadvantages when 
employed to produce a ?re resistant and/or ?ame retar 
dant coating. More particularly it has been found that 
the resulting coatings lack structural integrity when 
exposed to heat or flame and often lack suf?cient ?re 
retardant characteristics unless speci?c known ?re re 
tardants are added thereto. 

SUMMARY OF THE INVENTION 

The present invention overcomes the disadvantages 
of known insulating material containing expanded poly 
styrene beads or granules in that a coating produced 
from the insulating material of this invention exhibits 
good toughness, heat resistance, ?ame retardance and 

- retention of structure upon exposure to ?ame. 
More particularly, an object of the present invention 

is to provide an insulating composition suitable for use 
as a covering for storage tanks, boilers, steam pipes, 
heated walls or other surfaces and all other equipment, 
apparatus or structures of a similar character. The cov 
ering produced from the insulating composition of this 
invention is strong, relatively light weight, and heat and 
?re resistant and is economical to manufacture, conve 
nient to apply and ef?cient in use. 
The thermal insulating composition of this invention 

comprises in combination a liquid binder, a heat ex 
panded plastic material in bead or granular form and 
optionally a reinforcing pigment, said liquid binder 
comprising a mixture of an organic polymer and a sili 
cate. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The insulating composition of the present invention 
comprises an admixture, preferably a dispersion, in a 
liquid binder, of heat expanded plastic granules or 
beads, preferably, expanded polystyrene granules, and 
optionally a reinforcing pigment, the liquid binder being 
a mixture of an organic polymer emulsion and a silicate. 
The expanded polystyrene granules can be derived 

from a thermally-expandable polystyrene composition 
containing, in addition to polystyrene, a volatile liquid 
such as a mixture of pentanes, for example. The compo 
sition can be heated to 100° C. or to a temperature of 
that order to effect expansion. Generally, it is conve 
nient to use expanded polystyrene granules with diame 
ters of 0.1 mm to 10 mm or more. The expanded poly 
styrene granules may be of any of a wide variety of 
shapes. 
Heat expanded materials, such as vermiculite and 

perlite, if treated to eliminate or substantially reduce 
their moisture absorption characteristics, such as by 
treatment with a silicone or similar agent, can be em 
ployed although expanded polystyrene granules or 
beads are preferred. 
The heat expanded plastic material, for example, 

expanded polystyrene granules, is present in the insulat 
ing composition of this invention is an amount ranging 
from about 2 to 25, and preferably about 6 to 12 percent 
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by weight, based on the total weight of said composi 
tion. 
The reinforcing pigment, when employed in the com 

position of the present invention, is mica, natural or 
synthetic, including for instance, such materials as 
phlogopite, biotite and ?uorophlogopite as well as other 
known or commercially available micas. In addition to 
reinforcing the coating resulting from the use of the 
composition of the present invention, the mica may also 
function as a heat re?ector. The mica employed in the 
insulating composition of this invention is generally in 
?ake form although other conventional particulate 
forms can be utilized. Generally, its size ranges from 
about 10 to 60 mesh (U .8. screen) and it is provided in 
an amount ranging from about 0 to 25, and preferably 
from about 8 to 15, percent by weight based on the total 
weight of the insulating composition. Moreover, rein 
forcing pigments or agents such as glass ?akes, plastic 
?akes, asbestos and the like can be utilized as an alterna 
tive or in combination with mica as the reinforcing 
pigment, although the latter is preferred. 

Conventional ?re retardant agents can also be in 
cluded, if desired, in the insulating composition of the 
present invention. They can generally be provided in an 
amount ranging from about 0 to 20, and preferably from 
about 5 to 10 percent by weight based on the total 
weight of the composition. Particularly suitable ?re 
retardant agents include chlorinated paraf?n having a 
chlorine content of about 70%, or antimony trioxide, or 
a mixture thereof. 
The insulating composition of the present invention 

can also advantageously include a coalescing solvent/ 
freeze-thaw additive such as, for instance, a polyhydric 
alcohol including ethylene glycol or propylene glycol. 
This adjuvant is generally provided in an amount rang 
ing from about 0 to 12, preferably about 1 to 5 percent 
by weight of the insulating composition of this inven 
tion. 
The liquid binder employed in the insulating compo 

sition of the present invention is a mixture of an organic 
polymer emulsion and an alkali silicate. 
The organic polymer emulsion can be an acrylic 

emulsion, a polyvinyl acetate emulsion, a polyvinyli 
dene chloride emulsion or a styrene-butadiene latex. 

Preferably, an acrylic emulsion produced in accor 
dance with conventional emulsion polymerization tech 
niques is utilized. Thus, there can be employed acrylic 
copolymer and acrylic terpolymer emulsions produced 
from (1) acrylic or methacrylic acid, or a mixture 
thereof and/or (2) at least one alkyl ester of acrylic or 
methacrylic acid, especially the lower alkyl esters 
thereof, for instance, methyl, ethyl or butyl acrylate and 
methyl methacrylate, or mixtures of two or more of 
these monomers, and (3) if desired, one or more other 
functional monomers such as vinyl chloride, vinyl ace 
tate or styrene and the like. Conveniently, an acrylic 
terpolymer which contains butylacrylate, vinyl chlo 
ride and vinyl acetate is utilized. 
The organic polymer emulsion is present in the 

binder component of the insulating composition of this 
invention in an amount ranging from 5 to 95, preferably 
20 to 50, percent by weight based on the total weight of 
the binder component. 
When an acrylic terpolymer emulsion is employed 

the acrylic terpolymer solids represent an amount of 
about 70% by weight of the binder component solids. 
The binder component of the insulating composition 

of this invention as noted above must also contain an 
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alkali silicate, preferably, potassium silicate although 
other alkali silicates such as sodium silicate, lithium 
silicate and quaternary ammonium silicate can be em 

4% 
-continued 

Amount (lbs) 

ployed. It has been observed that the presence of, for ch1°ri11afedPaYamn 70% C1 ‘136 
instance, potassium silicate in the binder component 5 gglymehm ."mogenous phosphm "Z0 
signi?cantly improves the toughness, heat resistance, mm _ “9 
?ame retardance and retention of structure, or struc- §§,‘1,';,'j;p§,‘§§?,§§m“y available vinyi “come polymer cmulsm “mg the 
tural integrity, of the insulating composition of this Percent Nonwolatiles 55% 
invention when exposed to ?ame. Viscosity (Poise) 5-5 
For instance, tests have shown that an insulating 10 WI~4GaI¢LbS- 91° _ 

composition made in accordance with the present in- :gude Size (Avg') gigisl?wmn 
vention except that the binder component contained no Minimum Film Forming 47° F, 
potassium silicate, became soft in the temperature range Temperature 
of l50°—l60° P. On the other hand, the presence of 
potassium silicate in the binder component kept the 15 Thereafter, 100 lbs of expanded polystyrene beads 
coating ?rm at temperatures up to 200° F. and higher. it were added and mixed under slow agitation. 
has also been noted in other tests that with a non-potas- The resulting stiff paste mixture was applied by 
sium silicate containing binder in a composition other- trowel to a surface to be insulated, forming a rigid insu 
wise produced in accordance with the present inven- lation. When exposed to ?ame, an intumescent char 
tion, the resulting coating composition readily burned, 20 developed. 
even with conventional ?re retardants admixed therein; 
whereas a coating composition made in accordance EXAMPLE 2 
with this invention exhibits an acceptable degree of An insulating composition was prepared by dispers 
?ame ffrsistance even in the absence of Speci?c ?re ing the following components onahigh speed disperser. 
retardant additives. Further, it has been noted that 25 
when exposed to ?ame, such a potassium silicate-free 
insulating composition tends to flow off the coated 
substrate or structure; whereas one containing potas- Amoum?bs) 
sium silicate permits the insulation coating to retain its Water 1564 
shape even when the organic constituents therein char 30 pméssium Silicate, (293° 136- 5107/1120 2-5/1) ‘93 
or burn out Antimony trioxide 138 

The alkali silicate is generally present in the liquid fffy‘f’j‘ie‘fgiiym emulsion: m“; 
binder component of the insulation composition of this Defoamer l 
invention in an amount ranging from 5 to 50, preferably 35 coalescing Solvent “l 
5 to 15, percent by weight, based on the total weight of E‘hY1e“°_glY°°1 i‘: 
the liquid binder. Optimally, the alkali silicate ispie- gijflfifljt‘effpmmm 70% C1 ,; 
sents about 15 percent of the S011Cl weight of the binder 20 mesh mica ,0 
component: ‘This is a commercially available acrylic terpolymer emulsion having the following 
The liquid binder component normally is present in 40 properties: 

an amount of about 75 to 95, and preferably about 88 to Nzgééziatiles i3? 
92 percent based on the total weight of the insulatmg ‘Vt/Gal‘: Um 91 
composltlon' Particle Size (Avg) 0.4 Micron 

Conventional application techniques can be em- pH 5,5 
ployed for coating a substrate with the insulation com- 45 Minimum Film Form 54“ F. 
position of this invention including spraying, brushing, Temperature 
roller coating, dipping, etc. Preferably, the insulating 
composition is sprayed onto the substram Thereafter 110 lbs of expanded polystyrene beads 

If desired, the insulating coating produced from the were Slowly f11SPeT§ed ?f?em' ‘ I 
composition of this invention can be top-coated with a 50 The resultmg Stlff nlllxtul'e Whlch was apphec} by 
conventional elastomer latex such as elastomeric acrylic trowel or by Spray equlpmem to a surface to be 11-1511" 
or polyvinylide chloride emulsions lated, dried within several hours in quarter inch thlck 
The following non-limiting examples are given to 1165565, and yielded a K'factol' of 0-31 

illustrate the present invention. EXAMPLE 3 

EXAMPLE 1 55 An insulating composition was prepared by admixing 
An insulating composition was prepared by admixing the fOllOWing components on a high Speed mixer- sPe' 

the following components on a high speed mixer. Ci?C ?re retardants were Omitted 

Amount (lbs) 60 Amount (lbs) 

Water 16 Water 359 
Polyvinyl acetate emulsion“ 377 Potassium silicate, (29.8° Be, SiO2/K2O 2.5/1) ‘92 
Potassium silicate, (29.8% Be, SiO7/K2O, 2.5/1) 103 Modi?ed clay l4 
Dispersant 6 Calcium carbonate 1B0 
Melamine crystals 58 65 Acrylic copolymer emulsion‘ 1118 
Dipentaerythritol 55 Defoamer l 
Preservative l Coalescing solvent l5 
Defoamer 7 Ethylene glycol ‘[4 
Coalescing Solvent 2 Preservative 1E 
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-continued . -continued 

Amount (lbs) Amount (lbs) 

20 mesh mica , ‘102 ’ Wt./Gal., Lbs. 9.6 

‘This is a commercially available acrylic copolymer emulsion having'the following 5 PH _ l _ ' 5;5‘7'0 
properties: » Minimum Film Forming 40 F. 
Percent Non-volatiles 50% Temperature - 
Viscosity (Poise) ll , ’ 

gig/G81" 1"“ Thereafter 110 lbs of expanded polystyrene beads 
Minimum Film Forming 50° R 10 were slowly blended therewith. 
Temperature What IS claimed 18: 

Thereafter 110 lbs of expanded polystyrene. beads 
were dispersed therein. . ' 

When formed into a dried rigid insulation layer, and 
exposed to ?ame in an inclined panel test, the insulation 
charred, but retained its shape. 

EXAMPLE 4 
An insulating compositionv utilizing surface-treated 

expanded perlite was prepared by dispersing the follow 
ing components on a high speed mixer. 

Amount (lbs) 

Water . 41 l 

Potassium silicate, (29.8° Be, SiOZ/KZO 2.5/1) 85 
Antimony trioxide 35 
Modi?ed clay l3 
Acrylic terpolymer emulsion’ . 200 
Defoamer - l 

Coalescing solvent ’ . 7 

Ethylene glycol 12 
Preservative _ 2 

20 mesh mica 34 

‘This is a commercially available acrylic terpolymer emulsion having the following 
properties: 
Percent Non-volatiles 58% 
Viscosity (Poise) 10.0 
Wt./Gal., Lbs. 9.2 7 

Particle Size 0.4 Micron 
pH 5.5 ' 

Minimum Film Forming 54’ F. 
Temperature 

Thereafter 200 lbs. of silicone treated, expanded per 
lite were slowly blended therewith. 

This composition was much heavier in consistency 
than those made with polystyrene beads, but it did cure 
into a rigid insulation layer. 

‘EXAMPLE 5 
An insulation composition was prepared using an 

elastomeric polyvinylidene chloride emulsion for in— 
creased ?exibility and toughness by dispersing the fol 
lowing components on a high speed mixer. 

Amount (lbs) 

Water 364 
Sodium silicate, (41.0" Be, SiO2/Na2O 3.22/1) 93 
Antimony trioxide 38 
Modi?ed clay l4 
Polyvinylidene chloride emulsion‘ 218 
Defoamer l 
coalescing solvent 8 
Ethylene glycol 14 
Preservative 2 
Chlorinated paraffin, 70% Cl 36 
20 mesh mica 102 

‘This is a commercially available vinylidine chloride copolymer emulsion having 
the following properties: - 

Percent Non-volatiles 55% 
Viscosity (Poise) 1] 
Particle Size (Microns) 0.3 

1. An insulating composition comprising in combina 
tion a liquid binder, a heat expanded polystyrene mate 
rial in bead or granular form and a reinforcing pigment, 
said liquid binder comprising a 95:5 to‘50z50 mixture, by 
weight of an acrylic or vinyl polymer emulsion and an 
alkali metal silicate, said expanded polystyrene being 
present in an amount ranging from 5 to 25 percent by 
weight of said composition. 

2. The insulating composition of claim 1 wherein said 
reinforcing pigment is present in an amount ranging 
from 0 to 25 percent byvweight of said composition. 

3. The insulating composition of claim 1 wherein said 
silicate is selected from potassium silicate, sodium sili 

5 cate or lithium silicate. 

30 

35 

4. The insulating composition of claim 1 wherein said 
polymer emulsion is a polyvinyl acetate emulsion, an 
acrylic terpolymer emulsion, an acrylic copolymer 
emulsion or a polyvinylidene chloride emulsion. 

5. The insulating composition of claim 1 wherein said 
polymer emulsion is an acrylic terpolymer emulsion and 
said silicate is potassium silicate. 

6. The insulating composition of claim 7 wherein the 
acrylic terpolymer solids represent an amount of about 
70% by weight of the binder component solids. 

7. The insulating composition of claim 1 wherein said 
> polymer emulsion is polyvinylidene chloride emulsion 
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and said silicate is sodium silicate. 
8. The insulating composition of claim 1 wherein said 

reinforcing pigment is selected from mica, glass ?akes, 
plastic ?akes and asbestos. 

9. The insulating composition of claim 8 wherein said 
reinforcing pigment is mica. 

10. A sprayable insulating composition comprising a 
dispersion in a liquid binder of expanded polystyrene 
granules and a reinforcing pigment, said liquid binder 
comprising a 95:5 to 50:50 mixture, by weight, of an 
acrylic or vinyl polymer emulsion and an alkali metal 
silicate, said polystyrene granules being present in an 
amount ranging from 2 to 25 percent by weight of said 
composition and said reinforcing pigment being present 
in an amount ranging from 0 to 25 percent by weight of 
said composition. 

11. The sprayable insulating composition of claim 10 
which also includes about 0 to 20 percent by weight 
based on the total weight of said composition of a ?re 
retardant agent. 

12. The sprayable insulating composition of claim 10 
which also includes an effective amount of a coalescing 
solvent/freeze-thaw additive. 

13. The sprayable insulating composition of claim 12 
wherein said additive is present in an amount ranging 
from about 0 to 12 percent by weight of said composi 
tion. 

14. A sprayable insulating composition comprising a 
dispersion in a liquid binder of expanded polystyrene 
granules and a reinforcing pigment, said liquid binder 
comprising a 95:5 to 50:50 mixture, by weight, of an 
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acrylic terpolymer emulsion and potassium silicate, said 
expanded polystyrene granules being present in an 
amount ranging from 5 to 25 percent by weight of said 
composition, said reinforcing pigment being mica hav 
ing a size ranging from 10 to 60 mesh and being present 
in an amount ranging from O to 25 percent based on the 
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weight of said composition, said composition also in 
cluding one or more of an effective amount of a fire 
‘retardant agent selected from antimony trioxide or a 
chlorinated paraffin and an effective amount of a coal 
escing solvent/freeze-thaw additive. 

* i 8 i i 
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